As the rapid development of power electronics technology, power grid harmonic pollution is becoming increasingly serious, serious impact on the supply network and equipment. In this paper, we use Matlab to analyze the method of harmonic detection using wavelet packet algorithm. The results show that the wavelet packet transform can decompose the harmonic components existing in the power system according to the need, which is a very good harmonic of the power system analyzing tool.
Introduction
Harmonic detection and harmonic control is a hot topic in power systems. Fast fourier transformation (FFT) is the main method of harmonic analysis. The method is simple and effective, but it has a high requirement for the number of sampling points of the analyzed signal. When the analyzed signal is unstable, the fundamental frequency deviation occurs, synchronous sampling will be difficult to achieve, this time FFT method will have "fence effect", "spectrum leakage" and other issues. Discrete wavelet transform (DWT) has excellent time-frequency localization function, commonly used for power quality transient analysis. However, DWT-based harmonic analysis also exists uneven signal band division. This paper proposes a harmonic analysis algorithm based on wavelet packet transform (WPT), which can realize the uniform division of frequency band. By selecting the appropriate sampling frequency and appropriate wavelet packet decomposition tree, the wave frequency falls in the middle of the wavelet packet band, thus minimizing the harmonic leakage.
Harmonic Detection Based on Wavelet Packet
Wavelet Packet Transform Decomposition S. Mallet and Y. Meyer proposed a fast algorithm of tower structure proposed by orthogonal wavelet transform, which is called Mallet algorithm, by using multiresolution analysis and numerical filtering theory.
The wavelet packet transform provides a more sophisticated analysis method for the signal, which divides the frequency band into multiple layers. The high frequency part which is not subdivided in the multiresolution analysis can be further decomposed and can be decomposed according to the characteristics of the analyzed signal. Adaptively select the corresponding frequency band to match the signal spectrum, thereby improving the time-frequency decomposition rate. Therefore, wavelet packet transform has a wider application value. For example, wavelet packet transform is used to decompose the signal by three-layer wavelet packet. The representation of the graph is shown in Fig1. In the figure, H represents the high frequency part obtained by each decomposition, and L is the low frequency part obtained by each decomposition. 
Harmonic Current Detection Principle Based on Wavelet Packet Transform
The harmonic current detection system structure based on the wavelet packet transform is shown in Fig. 2 . In general, the signal is separated by the wavelet packet decomposition and reconstruction. Finally, the reconstructed signal and the original harmonic signal are subtracted to obtain the harmonic compensation signal. After the harmonic compensation signal is injected into the grid, the harmonic suppression can be realized to complete the harmonic detection of the power system features. 
Simulation and Analysis

Simulation Modeling
In the power grid, the harmonic current is mainly 2n+1(n=1,2⋯) and other odd harmonics, in the harmonic analysis, the sampling frequency 6400Hz is used to sample the signal, and 1024 sampling points (8 cycles) are taken for harmonic analysis.
The original signal graph and its curves of amplitude-frequency are shown in Figure 3 . 
According to the Mallet algorithm, the wavelet packet decomposition is the direct division of the frequency of any signal f(t) ∈ L 2 (R) into several nonoverlapping sub-bands. In order to avoid the aliasing of the wavelet transform and reduce the distortion, it is necessary to select the appropriate wavelet base in order to completely separate the fundamental current and the Orthogonality. Used to ensure the complete separation of fundamental and harmonic; 2.
Tight support. Used to ensure the accuracy of detection; 3.
Symmetry. Used to avoid signal decomposition and reconstruction of the distortion; 4.
High vanishing moments. Used to ensure a limited length of calculation and calculation. Based on the above features, Daubechies wavelet DB10 group was selected, a length of 20, 10 having vanishing moments. This can make the reconstructed wavelet feel smooth in the naked eye. Using the wavelet toolbox that comes with Matlab R2010b, the Daubechies wavelet dbl0 is used to generate the one-dimensional discrete wavelet packet decomposition, and the decomposition layer is selected as 5 layers.
As shown in Figure 4 , through the FFT spectrum analysis, we can see that after 5 layers of dbl0 decomposition and reconstruction, you can get the frequency of 50Hz fundamental current signal. The wavelet packet transform can separate the fundamental, 3rd, 5th, 7th, 9th, 11th, 13th harmonics. From left to right, from top to bottom is the original signal, the fundamental wave, 3rd, 5th, 7th, 9th, 11th, 13th harmonic signal graph.
The frequency spectrum analysis of the signal after deducting the reconstructed fundamental wave, we can get figure 5, we can see that this signal has been basically no 50Hz signal, mainly including 3rd, 5th, 7th, 9th, 11th, 13th harmonics. 
Conclusion
Through the simulation results, we can see that the wavelet packet transform has a good time-frequency localization characteristic, which can simultaneously extract the time-frequency characteristic of the signal and can accurately separate the fundamental wave in the harmonic signal. The wavelet packet transform can be separated according to need out of any harmonic signal. It has laid a foundation for compensating the harmonics of the power grid and provided a more simple and intuitive analysis method for power quality analysis. 
